Introduction.
consumption rates were not affected by the dietary treatments, but the ratio of fat to protein utilized for energy purposes was much higher in PF and AA-fed carp than in CASfed or fasted carp.
Introduction.
In a previous attempt to study the different aspects of nitrogen and energy metabolism during the early life history of common carp, Cyprinus carpio, we followed changes occurring during early ontogenesis (Kaushik et al., 1982) and during the postabsorptive state in larvae and juveniles (Kaushik and Dabrowski, 1983) . In the latter work, we compared fish fed a natural diet with those fed an artificial diet.
Carp larvae have been shown to sustain well solely on artificial diets after a preliminary adaptation period of exogenous feeding with live food (Bryant and Matty, 1981) .
Different protein sources have been used in such artificial diets. The results are variable often due to the fact that not only feeding strategies and culture conditions are different but protein quality also varies. Studies in higher animals (Mitchell, 1924 ; Rérat, 1971) and in growing fish (Nose, 1971 ; (Halver, 1957 ; Aoe et al., 1970 ; Kaushik, 1979) . Compared to an intact protein diet, an amino acid diet resulted in poorer growth in many cases, especially in stomachless fish (Aoe et al., 1970 ; Nose et al., 1974 ; Mazid et al., 1978) . The efficiency of the amino acid diet was improved to a certain extent by adjusting its pH (Nose et al., 1974 ; Wilson et al., 1977 (Kaushik et al., 1982 ; Kaushik and Dabrowski, 1983) . Postprandial nitrogen excretion and oxygen consumption rates were measured simultaneously in triplicate in a group of carp fed one of the three experimental diets on days 1, 7 and 14 of the feeding trial. Similarly, metabolic rates were also measured in triplicate at these intervals in a group of fasted carp.
The model describing postprandial nitrogen execretion pattern (Kaushik and Dabrowski, 1983) (table 5) is twofold higher in the former than in the latter. The decline (X 4 ) was equally rapid and basal rates were reached earlier (3-4 h after the meal) in AA-fed than in CAS-fed fish (5-6 h after the meal). But both basal and peak excretion levels were significantly higher (p < 0.01) in carp fed the CAS diet than in those fed AA.
The ammonia excretion rate in CAS-fed carp was higher on the first day than later (fig. 2) , and the hourly rates were higher than in fish fed AA (fig. 4) .
Similarly, on day 1, fasted fish excreted nearly three times more ammonia (25 !g of N.g-!.h-!) than carp fed the PF diet (7 t t g of N.g-!.h-!). On day 14, this level in PF-fed carp was even lower.
Urea. &horbar; Urea-N excretion rates after a meal did not follow any specific pattern and the mean hourly rates are shown on figure 4. Except for fish receiving the PF diet (0.6-2 lA g of N. g -1 . h -1 ), all the other groups excreted almost the same amount of urea (3-4 wg of N.g-!.h-!). But the amount of urea relative to total N excreted (ammonia + urea) was higher in the PF and AA-fed groups ( > 20 %) compared to fasted (13 %) or CAS-fed (8 %) fish.
Total daily endogenous nitrogen excretory (ENE) losses were thus greater ( > 700 wg of N.g-!) under fasting than under non-protein nutrition (240 w g of N.g-!.d-!1. Average daily metabolic losses in the AA and CAS-fed groups were calculated as 6 and 17 % of intake, respectively (table 6).
We computed metabolizable energy (ME) values from data on metabolic nitrogen losses, using values for the heats of combustion of nitrogenous end products (Elliott and Davison, 1975 figure 4 . In all groups except those fed the AA diet, the mean rate declined over the course of the experiment. In the AA group, a mean hourly rate of 0.7 mg of °2 .g-1 was found. CAS-fed fish had higher metabolic rates than those fasted or fed the protein-free diet.
The fat-protein ratio in energy terms, calculated with the energy equivalents given by Elliott and Davison (1975) , indicates that more fat was used for energy purposes when the PF or AA diets were given than when juvenile carp were fed CAS or were fasted.
Discussion.
The relatively poor growth rate with the AA diet compared to the CAS diet has already been observed in carp (Aoe et al., 1970 ; Tanaka et al., 1977) as well as in other teleosts like Tilapia (Mazid et al., 1978) Dabrowska, 1981) . The latter authors also showed that discrepancies could be great, depending on whether or not traces of dietary nitrogen were taken into account in calculating endogenous loss.
Visual observations of a rapid ingestion rate of the AA diet by juvenile carp is confirmed by the higher filling rate. L-amino acids are known to be gustatory feeding stimulants in several fish (Mackie, 1982) . Recent work on juvenile carp of the same batch as ours has shown that L-amino acids are active chemical attractants also in these fish (Saglio and Blanc, in preparation) . Plakas and Katayama (1981) found a slower rate of absorption of amino acids from the casein diet (4.5 h) compared to those from the amino acid diet (2.5 h). These authors indicated that AAAD values measured at the same interval after a meal (2.5 h) were higher for an amino acid diet than for a casinecontaining one. Retention time, calculated on the basis of the time a tracer appareared in the excreta, was also found to be higher with a casein diet (265 min) than with an amino acid (100 min) diet in carp (Tanaka et al., 1977) . Such a twofold increase in the evacuation rate of an amino acid diet is not evident in our experiments. The methodologies were different and the validity of the utilization of Cr 2 0 3 as a marker in such small fish could be questioned. Although the diets were uniformly marked, it is known that the passage of solid and liquid phases through the digestive tract does not follow the same pattern (Leset and Sechet, 1982 Pequin and Serfaty (1966) found a decrease in ammonia excretion along with a significant increase in amino acid excretion due to L-glutamate injections in carp. Glutamic acid concentration in the blood was also increased. Furthermore, after ingestion of an amino acid diet, plasma glutamine levels were greatly increased in rainbow trout (Yamada et al., 1981a) . The action of glutamine synthetase in the formation of glutamine, known to act as a storage form of ammonia, also has to be considered.
Although some branchial and/or urinary excretion of amino acids (Wood, 1958 ; Pequin and Serfaty, 1966) 
